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Introduction
The prophyllsof Cyperaceaehavebeendiscussedin a full paperby
Blaser(1944),andothers,particularlyHolttum(1948),Koyama(1961)and
Kern (1962),haveconsideredthemin relationto spikeletstructureand
phylogeny.But theydo not usuallyfigurein taxonomicdescriptionsor
drawingsandarestill relativelylittle known,particularlyasregardstheir
distributionin thewholeplant.
Here a few Nigerianspeciesgrowingin the forestzonenearLagos,
supplementedby a fewplantsfrom elsewhere,areusedto illustratetheir
rangeof developmentand their bearingon the evolutionof the family.
Mostof thesespeciesare alsofoundin East Africa. The properidentifi-
cationof the prophyllsand the branchsystemsassociatedwith them
underliesmanyproblemsof morphologyandclassification.
In dicotyledonstheprophyllor prophyllsaretakentobethefirstleaf
or leavesof theshoot,whichmaybemodifiedin variouswaysbut usually
gradeinto the foliageleaves. In monocotyledonsa particularform of
prophyllis often found at the baseof the shoot,nevermorethan one,
alwaysplaceddorsally,thatis betweentheshootandits parentaxis,and
usuallyhavingtwo moreor lessequallydevelopedmainvascularbundles
eachwith its ownkeelratherthanthesinglemainbundleandsinglekeel
of thefoliageleaves.It is thisuniqueorgan,well developedin Cyperaceae,
thatis consideredin this paper.
I haveto thankMissS. Hooper,of theKew herbarium,for identifying
mostof thematerial,andfor her kindly guidancethroughtheliterature
pf the subject.
Tubular ProphyIls
Fimbristylis obtusifolia (Lam.)Kunth (fig.1,B-E) is a commontufted
perennialof opentroddengroundnear pondsand lagoons.The foliage
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leavesareall basal,butsomeensheathethelowerpartof theroundedculm
(B andC). New branchesspringasbudsfrom theaxisof the leaves,the
threebranchesa,band c of thefragmentshownfromtheleaves,3,4 and7
of the parentstem.At its baseeachbranchis surroundedby a tubular
prophyll,aP, bpandCPo Theprophyllcarriesa pair of ciliatekeelsending
in shortpoints,andthesekeelsembracetheparentaxis (D). As theshoot
expandstheprophyllis oftensplit to thebaseontheabaxialside(E). The
prophyll is followedby a variablenumberof foliage leavesarranged
spirally, and these,at the culm apex,by the bractsthat subtendthe
branchesof theinflorescence.
Fimbristylisobtusifoliahasa condensedinflorescencenot suitablefor
analysis,butin F. dichotoma(L.) Vahl,a commonweed,usuallyannual,of
gassyplaces,banksandfields,thepartsarewell spread(fig1,A andF.L).
Thelowestbract(F.H, b) is longerandsetmoreverticallythantheothers,
andsubtendsthelongestandmostcomplexbranch(I), while thesucceed-
ing bracts,set,as in mostCyperaceae,at nearlimit divergence(Hirmer,
1931),decreaseregularlyin sizeand bear less complexbranches.Each
branchis surroundedat its baseby a tubular,two-keeledprophyll (1.J)
similar to, but muchsmallerthan thoseat the basesof the culms.The
lowerbranches(1 and2) arethemselvesfurtherbranched,theuppernot
so.Eachbranchendsin a terminalspikeletwith the secondarybranches,
it any, springingimmediatelybelow (K,L). The glumesof the terminal
spikeletfollow the spiral of the bractswithout interruption(H,L). One
spikeletis terminalto the culm itself and is sessileamongstthe major
branches(A andG, t), andsoliesnearthebaseof thewholeinflorescence.
In Fimbristylisdichotomathebranchingat thebaseresemblesthatin
F. obtusifolia,but the lower leavesare reducedto short-bladedsheaths.
Theleaveshavea sub-distichousarrangement,sothatthebranchingcomes
to belargelyin oneplane(fig.2,F andG). In thefragmentanalysedthe
leavesa4 and a5 of the oldestshootsubtendshootsband f, while a2 has
the prophyllof an undevelopedshooteP hiddenin its axil. The shootc
is subtendedby the leaf b2 and d by c2 in successionso that all the
prophyllsof this sideof the fragmentfacetowardsa. But on theother
sidetheshootg is subtendedby f3 andits prophyllfacesthe otherway,
spoilingthe symmetry.
Within the spikeletglumesthereare no prophylls:nothingcorres-
pondingto thepaleasof Gramineae.Sinceeveryshootof theplant,from
thelargestculmaxisto thesmallestbranch,carriesa prophyllat its base
anda spikeletat its apex,thenumbersof prophyllsandspikeletsoverthe
plantasa wholeare,in principle,equal. But whilethespikeletof a minor
branch lies near its prophyll and its glumes follow the prophyll
immediately(fig. 1, K, L), the terminalspikeletof the inflo:r:essenceis
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separatedfrom its prophyllby the wholelengthof the culm,and there
aremanyfoliageleavesandinflarescencebractsbetween.
In EleocharismutataRoem.& Schultes(fig. 2, H, I) the culm ends
without branchingin a singlespikelet,so that there are normallyno
prophyllsexceptat theculmbases,wheretheyareconstant.In thenormal
spikelettherearenoprophylls,noraretheyfoundatanystageof develop-
ment (Mora, 1960,Eleocharispalustris R. Br.). But in proliferating
spikeletsof Eleocharis,sect.Multicauleswherethefloretsarereplacedby
vegetativeshoats,Koyama(1961)foundthem,the only clearlyrecorded
examples.ofintraspicularprophyllsin Cyperaceae.
TheFimbristylisspeciesdiscussedseem,sofar astheirbranch-systems
and prophyllsare concerned,fair samplesof unspecializedScirpeae. It
is generallyagreedthatthepresenceof perianthbristlesandtherelatively
simpleinsertion.oftheflaretin Scirpusaremoreprimitivecharactersthan
theabsenceof bristlesandwingedrachillaof Fimbristylis(Koyama,1961).
The branchstructurein S. sylvaticusL., pickedby Monoyer(1934.)asthe
nearestapproachin living materialto a primitiveScirpus,is similar to
thatin Fimbristylis.In S. pedicellatusFernaldBlaser(1944),founda gra-
dualtransitionfroma largetwo-keeledmany-veinedprophyllof thelowest
ray of the umbel to the smallesttype which was hyalineand usually
withoutkeelsor veins. Blaseralsonotedthat in the speciesof Scirpus
he examinedtheprophyllneversubtendedan axillary bud. A fragment
of S. brachycerasHochst.(fig.2,J), however,shaws.oneprophyll(a) at the
baseof thebranch,andothers(b, c) at thebasesof thelatestspikelets.In
the axil of a is an undevelopedspikelet,with its own prophyll (d), and
similarlyplacedspikeletsmaybecomefully developed.
Prophyll branching at the plantbase
Fimbristylishispidula(Vahl) Kunth is a tufted,hairy, fast gr.owing
annual.ofdry disturbed'Places(fig.2,A-E). The leavesare relativelyre-
duced,theculmsservingasthemainassimilating.organs.Theinfl.orescence
is usuallylesscomplexthanin F. dichotomandis oftenwithoutsec.ondary
branching,as in the headfiguredby Nelmesand Baldwin (1952),but is
of thesamestructure,with tubularprophylls(E).
At the base.ofthe plant the prophyllsare cl.oselypackedand con-
spicuous,andmostof the newshootsspringfromtheir axils. A prophyll
subtends.oneshoot,and the prophyll of this shootthe next,Withaut
waitingfor theparentshootto mature,a processwhichleadstaa mass.of
shootsandprophyllsfacingin differentways(B, C). Theyoungprophylls
arecanicalwith .onlya narrow.opening(D) butbecamesplitastheshoot
expands.Suchbasalpraphyllbranchingis unc.omm.onbut in Eleocharis
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acicularis (L.) Roem.& Schultes,andE. palustris (L.) R. Br. tuft formation
in the seasonfollowing establishmentof a new·plant dependson this
mechanism(Tutin, 1954;Mora, 1960).
Frophyll branchingin the inftoreseence
Fuirena umbellata Rottb.(fig.3,A-a) is a soft-stemmeduprightplant
of wetplacesandstreamsides,often,at leastat floodtime,partlysubmerg-
ed.The rhizomeis creeping,madeup of thehorizontalbasesof successive
shoots.The stemis eventuallyascendingwith theleavesspacedalongit,
the lowerreducedto sheaths,theupperfoliaceous.The spikeletsareset
in clustersof aboutsix,arrangedin anelongateinflorescence.Newshoots
breakthroughthebasesof the old scaleleaves(B), protectedat first by
shortconicalprophyllswhich are split as the shootsexpand(C, D), and
soonwither. Usually only onesuchshootdevelopsfrom eachold stem,
but severalbudsare formed,andthesemaydevelopto givea branching
rhizome.
The leavesbelowthe inflorescencesubtendno branches,nor canany
traceof budsbe foundin their axils. But in the flowerbearingregion
twobranches,a majoranda minor,appearat theligulemarginof eachof
thelargerbracts(E andF, mj, mn). Tracedto their originsat thebract
attachmenthe two branchesare found enclosedtogetherin a delicate
tubularprophyll (G), andtheminorbranchhas,besides,its ownprophyll
(H), arrangedas shownin the plan (I). Thus theminorbranchsprings
fromtheaxil of theprophyllof themajorbranch.
Tubularprophyllssimilar to thoseof Fimbristylis alsosurroundthe
smallerbranchesof the inflorescence(J). But in Fuirena the individual
spikeletsare sessilein the cluster,and their prophyllsare shortenedso
asto bewider thanlong (K). Furthereachprophyllbearson its adaxial
surfacea pulvinuswhich swellsas the inflorescencereachesmaturityso
asto forceeachbranchor spikeletawayfromtheaxisthatcarriesit. At
maturitythe prophyllpersistsat the baseof the spikeletrachillawhile
the glumesandnutletsfall from it (L).
Here againthenumbersof prophyllsandspikeletscorrespond.The
scheme(M) representsthespikeletscarriedat a singlenode. The major
andminorbrancheseachhavea prophyllat thebaseandendin a terminal
spikelet(t) whichoccupiesthecentreof a clusterandhasno prophyllat
its base. The otherspikeletsarearrangedin spiralorder,eachsubtended
by a bractandeachbearingaprophyllat its base.Thedistinctionbetween
bracts,prophyllsandglumesis clear. Occasionally,as in the axil of the
bractb4, a spikelet(in) mayspringfromtheprophyllof anotherspikelet.
Anotherexample,this time aborted,is seenat the baseof the fruiting
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spikelet(L, in), with its own prophyll. But whereasprophyllbranching
is an importantfeatureof the main branchsystemof the inflorescence,
it is relativelyrare in thespikeletclusters.
Owing to the elongationof the internodesof the main stem the
terminalspikeletof theinflorescenceliesnearits apex(E, t). It doesnot
usuallylie quiteat theapex,for theuppermostpart of themainstemis
deflectedand a secondarybranchcontinuesits direction.
Thefloretin thisspecieshasthreeperianthscales,of whichthelargest
lies betweentheovaryand the rachillaof the spikelet(N, 0), so in the
positionof a prophyll.But it is nottwo-keeled,andits textureandveining
agreewith thoseof thetwo smallerscales.Furtherall threescalesendin
a weak,flexuousbristle,suggestingthat thewidebasalpart of thescale
is an expansionof a bristlesuchas is foundin manyScirpeae(fig.2, I)
and,in speciesof Fuirena with six perianthmembers,in theouterthree.
NeesVan Essenbach(1835)believedthat the threescalesof Fuirena
wereattachedwithin the threestamensandKern (1962)wasalso'pretty
sure'thatthescaleswereinsidethewhorlof stamens.If thiswereindeed
the casethescalescouldnot belongto a perianthandwouldpresumably
bebracts.So Mattfeld (1938)andKern (1962)tookeachseparatestamen
in Fuirena asa unisexualflowersubtendedby a bristle,andtheovaryas
a terminalfemaleflower,thewholebisexualstructurebeinga composite
'synanthium'.They acceptedthe implicationthat the floretsof other
Scirpeaemust,sincetheir structurewasrathersimilar,alsobesynanthia.
But thoughthe filamentsof the stamenslie outsidethe scalesboth
Blaser's(1941,a) beautifulsectionsandmy dissectionsof freshmaterial
(fig.3, N) showtheir attachmentsat moston a levelwith the perianth
segmentsandnot outsidethem. Thereis thenno needto considerthese
floretsas synanthia. It seemsprobablethat the many peculiaritiesof
Fuirena umbellata,· its various types of prophyll with and without a
pulvinus,prophyllbranching,hollow5-angledstemsandleaf with ligule
and adjustortissue,are, togetherwith the scalyperianth,all specializa-
tions.It is moredifficultto decidewhetherthelonginternodeof theculm
and shorterinternodesof the inflorescencein Fimbristylis, or the more
uniformly expandedinternodesgiving the leafy stem and elongated
inflorescenceof Fuirena are the moreprimitive,or whetherboth are
derivedfrom yet anotherarrangement.
Dulichium has also beeninterpretedby Mattfeld (1938),Schultze-
Motel (1959)and Kern (1962),as havingsynanthialflorets. Of the 8
bristlesthe 5 abaxialare insertedbelowthe stamensbut the 3 abaxial
above. Each group of bristles was interpretedby Mattfeld as the
survivingveinsof a dissectedbract,but Blaser(1944)foundtheanatomy
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of the floretto be of normalscirpoidtype,exceptthat the innerbristles
werea little displaced,presumablyby pressurein thebud. Kern pointed
out thatneitherof thetwogroupsof bristlescouldbea reducedprophyll
as in Cyperaceaethe prophyllshaveno midveins,but still believedthat
the bristleswerereducedbracts,not perianthsegments.
In fact Blaser's(1944)figuresof prophyllsat the baseof a major
branchand of a spikelet,taken togetherwith Schultze-Motel's(1959)
figuresof the lowestfloret of a spikeletwhich includesthe prophyll
(unlabelled)at thespikeletbase,showDulichiumto be,in generalstruc-
ture, of ordinaryscirpoidtype. Koyama (1961)has removedit from
Cypereaeto Scirpeaein spiteof the distichousglumes,which may be
foundin otherScirpeaesuchas Scirpusroylei (Nees)A. A. Beetleand
severalspeciesof Fimbristylis and Bulbostylis.Indeedthis and other
charactersuchas the cylindricalhollowstems,the evenlyspacedequal
inflorescencebranches,and the shift of the inner bristle suggesta
peculiarlyspecialisedtype,ratherthana relativelyprimitiveform,'com-
biningcharactersof Scirpeae,CypereaeandRhynchosporeae',assuggested
by Mattfeld.A new studyof the plant·as a wholeis needed.
Serial branching
ThoughFuirenaumbellatausuallygrowsin swamps,it is sometimes
foundin openplaceswhichdry outeachyearfor severalmonths. In this
casethe rhizomesare straight,with only occasionalbranches,and are
studdedwith closelypacked,hard,black'bulbs'(fig.3P,Q), whichsprout
at a favourableopportunity. The 'bulbs'lie alternatelyto the left and
right of the sympodialrhizome,and the leavesare set in alternate
right and left-handedspirals(arrowsin R). Successivebranchingfrom
thesecondleaves,f2,g2,h2,etc.givesthestraightrhizomewith twoscales,.
the first andsecondleavesof the succeedingculm,betweeneachpair of
'bulbs'. Thesetwoscalesareintactonly in thelastshootj. In theothers
theyare split as the succeedingshootdevelops.The third leaf of each
shootmakestheoutercoveringof its 'bulb'. Such'serial'growthis rare
in Scirpeae,but is foundin manyCypereae,alwaysdependantonbudding
from theaxil of thesecondleaf. Budsmaybefoundin theaxilsof other
leaves,as h4, givingbranchingrhizomes.
Prophylls in Cypereae
CyperustenuisSwartz (fig.4,A-H) is commontuftedweedof grassy
clearingsandpathsidesin dry,disturbedbush,usuallydyingoffin thedry
season.Thebaseof theculmis swollen(B) andcarriesavariablenumber
of scaleandfoliageleaves. The lower leavesare split (C) so that it is
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difficultto placethem,but whentheyaretorn off theirpositionsbecome
clear from the arrangementof the budsdevelopedin their axils. The
strictly i phyllotaxy,found in all Cyperaceaewith sharplytriquetrous
culms,is attestedby threeverticalseriesof buds,eachprotectedby a
conicalprophyll (B). The tristichyis derivedfrom a distichyin theseed-
ling (Hirmer,1931).
The primaryandsecondaryumbelbrancheshavetubular,two-keeled
bifid prophylls (D,E), resemblingthoseof a Fimbristylis. But at the
attachmentof the prophyll,and probablya part of the prophyll,is a
pulvinuswhich adjuststhe positionof both the branchand the umbel
bractthat subtendsit. This actionis fully discussedby Mora (1960)for
Cyperus papyrus L., where each of the larger bractssubtendsmany
branchesetsideby sidelike a handof bananas,eachbranchwith its own
prophyll.In Fimbristylis someof thespikeletsaresolitary,othersgrouped
into small clusters.This is a commonarrangementin othergeneralof
Scirpeae,but in some,suchasHoloschoenus,all thespikeletsaregrouped.
In Cyperus theunit is a group,mostof thegroupscarriedin thesecondary
umbels,butsomesolitaryontheshorterbranchesandoneterminalto the
culm.
In the groupone spikeletis terminal,the rest lateral (F,G). Each
lateralspikelethastwo emptyscalesat its base,onethesubtendingbract
(b) , the other the prophyll (p), followed immediatelyby the fertile
glumes. The prophyll is scale-like,the tip entire,the keelshardly dis-
tinguishableandthepulvinusconfinedto theadaxialsurface(H), sothat
it haslittle resemblanceto theprophyllsof the umbelrays.
The terminalspikelet (t) is, like the lateral, sessile,and is often
pushedtoonesideby theuppermostprophyll. It hasoneemptyscale(R)
at the base,presumablyan emptyglume,an exceptionto the general
statementhat thereare no emptyglumesin Cyperus. Similar arrange-
ments,with sharpdifferentiationof the differentkindsof prophyll,have
beenfoundin otherspeciesof Cyperus examined.
Cyperus subumbellatusKukenth.,anothercommonweedof open,well
drainedplaces,hasroundedstems,andthescalesandleavesfollowan in-
determinatephylotaxy(fig.4,I, J). Thefragmentillustrated,partofa large
clump,illustratesthe arrangementwell. The parentshootbearsleaves
labelledarbitrarilyaI, a2, a3 etc.,andof thesea2, a3, anda4 subtendbuds.
That in the axil of a3 is expandedandhasburst throu~hits subtending
.leaf. It/bearsa two-keeledprophyllp andtheleaves2,3,4,etc.
Now it has beenclaimedby severalauthorswhosework is sum-
;marizedby Arber (1934),with importantadditionsof herown,thatwhere
theprophyllhastwo keelsoneis theoriginalmidrib of theprophylland
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theotheran enlargedlateral. Supposingthattheanglesbetweensucces-
sive leavesremainrelativelyconstant,then following the series4,3,2,p,
downtheshoot,thekeelx noty appearsasthemidrib. Blaser(1944)has
objectedto Arber'ssuggestionon thegroundsthather maincriterionfor
distinguishingthe keelswasthatof size,and 'manyof her fi,gureshow
thelargestveinin thewrongkeel'. But herclaimthatnotmorethanone
shootis subtendedby a prophyll,andthatthis shootspringsoppositethe
keel representingthemidrib still stands,and is true of mostCyperaceae.
The p~byll a part of the di~eminule
In all Scirpeaeand in mostCypereaetheglumesfall awayfrom the
persistantrachilla of the spikeletto set free the fruits. But in some
speciesof Cyperus of the sectionMariscus, includingC. subumbellatus.
thespikeletfalls asa whole. Thespikeletsarearrangedin denseclusters
(fig.4,K), theclustersmostlypedunculatebutwith a singlesessilecluster
terminalto the culm. Each individuallateralspikelethasa subtending
bractandprophyllat its base(L). On ripeningthe spikeletfalls away
taking the prophyll with it, but usually leaving the subtendingbract
behind. The prophyllis not actuallyattachedto thespikelet,andcanbe
teasedaway,but claspsthe baseof the spikelettightly.
In Kyllinga, possiblyderivedfromaMariscus by furtherconcentration
of theinflorescenceandreductionofthestigmas,thedisseminuleagainfalls
with theclaspingprophyll(Fig. 4,M,N.). In Lipocarpha theprophyllmay
be five-ribbed,but only two of the ribs are of vascularstructure(Blaser,
1944)or it may be smoothsurfacedwithout ribs or keel. Hemicarpha
andRemirea are related(Kern, 1962).Ascolepis (fig.4, O,P, A. capensis
Ridl.) is usuallyplacedin Mapanieae,separatedfromothergeneraby the
chypogynouscales'or 'bracteoles'being'united'to enclosethe otherwise
nakedflower.But thereis noreasonto believethattheenclosingstructure
hasresultedfroma union,for it occupiesthepositionandhasthetwokeels
of theprophyllnormallyfoundat the spikeletbasein sedges.All these
generamaybelongto Cypereae,to thegroupdefinedby NeesvonEssen-
bach(1835,groupI b) as having'spiculaeuniflorae'.Possiblyin Isolepis
also the singlemedianhypogynouscalefiguredby Clarke (1909)is a
prophylland thegenusbelongsin CypereaeratherthanScirpeae,a sug-
gestionwhich follows Pax (1886),who associatedit with Hemicarpha.
This is a rare instanceof doubtas to whetheror not a particularscale
is a prophyll,and so as to how muchof the inflorescenceconstitutesa
spikelet.
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Geometricalbranchingin Kyllinga
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The excellenthabitdrawingof Kyllinga erectaSchum.Thonn.in the
Flora of WestTropicalAfrica showsthestraightknottedrhizomewith two
scalesbetweentheoriginsof successiveculms,andmyfig.4,Q, R presents
an analysisof a fragment.As in thebulbousvarietyof Fuirenaumbellata
the scalesare a p.rophylland a secondleaf, and the directionof the
phyllotaxyis reversedat eachnew shoot. Besidesthe main budscon-
tinuing the rhizomefrom theaxils of eachsecondleaf, other budsare
foundin theaxils of the third andfourthleavesof eachshoot.
In this Kyllinga the internodesof the horizontalpartsof the shoots
that build the rhizomeare well developed,thoughthe internodesat the
basesof theculmsareshortsothattheleaf attachmentsarecrowded.In
otherCyperaceaewith horizontalrhizomestheremaybe only oneinter-
nodebetweensuccessiveculms,sothattherhizomebearsonly prophylls,
asin Eleocharispalustris(Walters,1950),or fourwith aprophyllandthree
scalesasin ScirpuslacustrisL. (Mora,1960).In Cyperaceaewhichspread
by longhorizontalrhizomesbearingtubersat theirends,eachrhizomehas
a prophyllat its baseand an indefinitenumberof elongatedinternodes
in its horizontalpart (Pax, 1886).
Leafystemsin Cyperaceae
Most Cypereaehaveall the stemleavesattachedat the baseof the
culm,but in CyperusmundtiiKunth.therearelonghorizontaleafystems,
usuallyhalf-floatingin slowlymovingwater,clothedthroughoutwitheven-
ly spacedleaves.Still leafy eachstemeventuallybecomesverticaland
endsin a shortbareculmandinflorescence.Occasionalnewbranches,each
with its prophyll (fig.4, S) springfrom the horizontalparts. Remirea
maritimaAubl. hasa similarspreadinghabitbut growsin loosecoastal
sand.The leavesarereducedto scalesonthehorizontalparts;ontheshort
verticalparts the leavesare tightly packed,and thereis no bare culm
betweenthe leavesand inflorescence.These peculiarspeciesare un-
doubtedlyspecialisedand indicate at least the possibilityof a culm
becomingleafy. But in other tribes the directionof evolutionis less
certain,andthe habitof the early Cyperaceaecannotbe determined.
Prophyllbranchingin the inflorescenceof Rhynchospora
RhynchosporacorymbosaBritten (Fig. 5,A-K) growsin the shallow
watersof openswampstoabout2m,usuallyin purestand.Thelongcoarse
leavesaremostlybasal,but otherssp.ringfromtheculm,andthereis no
gapbetweentheseandthe inflorescencebract. Eachmajorinflorescence
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branchhasa delicatetubularprophyll,minutelydenticulateon thekeels,
at its base,hiddenin thesheathof thesubtendingleaf (B).
Whereasin mostsedgesall the spikeletsof a giveninforescenceare
at aboutthesamestageof development,in this Rhynchosporayoungand
fruiting spikelets aremixed (C andD, youngspikelets3,5 and 7). The
culm, once it is developed,continuesto bear new spikelets,and may
survivethedry seasonto fruit againlater,all with little changein its out-
ward appearance.This is done by prophyll branching. The smaller
fragment(E, F) hasthreesuccessivebrancheswith prophyllsaP, bP, and
cP, andthelargerfragment(C, D) includesthespikelett terminalto the
branchbearingtheprophylltP, at its base,andfour bracts,eachof which
subtendsa shoot,1,4, 6 and8. From the prophyllsof thesespring2, 5
and6 andfrom theprophyllof 2 shoot3.Blaser(1944)givesa sectionof
RhynchosporainexpansaVahl with a similararrangement.
In thedwarfRhynchosporaaLba(L.) Vahl (fig.5,L-T, Irish material)
the leavesare distichousand somesubtendyoungshoots.In eachshoot
theprophyllfacestheparentstem,but thenewdistichyis at right angles
to the old. The culm leavessubtendno buds below the inflorescence,
whosemajorbranchesbearlong tubularprophylls(P), reducedto scales
in theminorbranches(Q, R). Blaser(1944)studiedthisspeciesandfound
thesmallerprophyllsveinlessandonly slightlykeeled,buthadno doubt
as to their identity.
Tandem branching in ICladium
CLadiummariscusR. Br. (Fig. 6,A-H, Irish material)is tall andrough
approachingin habit our larger tropical sedges,thoughof temperate
regions. In the inflorescencetwo branches,major and minor,notedby
Mora (1960),springfrom eachnodeof theculm (mj, mn), as in Fuirena.
Theprophyllsof thesebranchesarenottubularasin mostsedges,but are
split to thebaseventrally,with theedgesoverlapping.Theminorbranch
is set in tandemventralto themajor,not at its sideandnot enclosedin
its prophyll. The spikeletsare crowded(D, E) but their arrangementis
normal,eachof the lateral spikeletshavinga bractand prophyllat its
base,the terminalspikeletneither.
Loss of prophylls in Schoenus
Schoenus nigricans L. (Fig. 6, I-M, Irish material)has long, open,
membranouspointedprophyllsat the base(I). In the fragmentfigured
themainstemhasformedits culm,andthiscarriesleavesaLa5• Of these
a3 and a4 subtendshoots.The prophyllof theyoungershoot,bP, is still
entirebut thatof theoldershoot,cP, is split intotwosinglekeeledhalves.
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The inforescenceis carried on a long bare culm which becomes
bracteatenearits apex. Groupsof spikeletsspringfrom theaxils of the
largerbractseachspikeleton a distinctpedicel,but withouta prophyll
(Mora,1960andFig. "6J). Slight differencesof size,positionandstateof
developmentsuggestsuccessiveprophyllbranching(K), asat thebaseof
FimbristylishispidulaKunth, b developingfrom a and giving rise to c
andd,but it is difficultto besure.Neartheapexof theinflorescencethe
bractsaresmallerandsubtendonlyonespikelet.As therearenoprophylls
the terminaland lateral spikeletsare similar (L, M).
The spikelet in Rhynchosporeae
A terminalspikeletof Rhynchosporacorymbosa(fig.5 G) hasthree
emptyglumes1,2 and3 at thebase,andremovalof glume4 (H) doesnot
exposea flower. But thenextglume5whichhidesthelowestflowerfrom
view doesnot subtendit, for the glumeand flowerlie on oppositesides
of therachilla.In factthis floweris subtendedby 4,but is closelyenwrap-
pedby theoverlappingmembranousmarginsof 5.Similarlyremovalof 5
doesnotexposethenextflowerfor it is enwrappedby 6 (I) andtheremay
be yet anotherflowerwith no ovary,subtendedby 6 andenwrappedby
7,7beingsterile'(J). Thereis usuallyonlyonebisexualflower,thelowest
(K), but theremaybe two.
R. albahasa similarspikeletstructure,but with fewerparts (fig.5,
S, T). Clarke's(1909)diagramof R. wallichianaand of Eriosporapilosa
Benth.,now transferredfrom Sclerieaeto Rhynchospcreaeon accountof
its perianth(Reynal,1963),agreewell. Cladium(fig.6,F-H) hassimilar
enwrappingglumes. Thus in boththe terminalspikelet(F, G) andthe
lateralspikelet(H) glume3 is wrappedroundthelowestflower,whichis
subtendedby 2. In Schoenus(L-N) thespikelethasup to fiveflowersset
on a flexuousrachilla,eachflowerspringingfrom the rachillaabovethe
subtending bract rather than from the actual axil of the bract.
Supraaxillary buds are commonin Cyperaceaeas in the rhizomeof
Eleocharis(WaIters,1950)andtheculmbaseof Cyperustenuis(fig.4,B).
Pax (1886)describedthespikeletsof AsterochaeteandElynanthusas
havinga structuresimilarto thatof a Rhynchosporaor Cladium. But he
showedthebractbetweenthe two flowers,correspondingto 6 in fig.5 J,
as a two keeledprophyll. He eX'plainedits presenceby supposingthe
lower flowerto terminatethe main axis of the spikelet,andthe second
flowerto terminatea secondaryaxis springingfrom the uppermostbract
of the main axisandcarryingthe supposedprophyll.In Schoenusagain
he andCelakovsky(r887) supposedthespikeletto be a sympodium,each
flowerabovethefirstterminatinga shortaxisandbearingaprophyllfrom
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which the flower above sprang. The sympodialstructure separated
Rhynchosporeaefromothertribes.
Blaser (1941,b) showed the lower flower of Rhynchospora
macrostachyaTorr. ex A. Gray as terminal,but the disputedbract as
havingonly one vein and no keels.Hamlin's (1955)descriptionof the
rachillaof Schoenus"carryingtheglumeabovethesubtendedflower"was
clearlybasedon Pax's theory.Kern (1962)againfiguredthe spikeletof
Schoenusasa 'rhipidium',but,sincehefound'exactlythesame'structure
in Cyperus,believedthatherealsothe spikeletwasa rhipidium.
Holttum (1948)pointed out the weaknessof Pax's theory. The
supposedprophyllsof AsterochaeteandElynanthushadnokeelsandwere
in factglumes,thoughtheymightbe compressedby the flowersbetween
whichtheylay andassumeangularforms(fig.5J, glumes6and7). Again
Mora (1960)hasdescribedtheinflorescenceunit of CladiumandSchoenus
as a cymose"Scheinahrchen",identifying the more distal bracts as
prophyllssubtendingthe flowers. But his carefullydrawnsectionsshow
the supposedprophyllsto have the samestructureas the undisputed
bracts,with onekeel and onevascularbundle,bothmedian,not two of
each.His drawingsof a developingunit arealsoindecisive,for his "sterilen
Spelze"appearsto subtendthelowestflowerandhis "Vorblatt1and2 the
succeedingflowersof a racemosespikelet.Koyama(1961)appearsjustified
in givinga reducedscirpoidspikeletstructurefor Rhynchosporeae,and
the arrangementof the prophylls,not consideredby him, supportsthis.
Thepeculiarityof thetribelies in theenwrapping lumes,notin a cymose
structure.
Branchingin Sclerieae
SclerianaumannianaBoeck.is a looselytuftedperennial,aboutl.m
high,of dry openbushon lateriteor sandysoil (Fig. 7,A-I). The budsat
the basehave short conicalprophylls,soonsplittingas the bud bursts
throughthe sheathof the subtendingleaf (B). The floretsare unisexual,
set in spikeletsof three kinds, male, femaleand bisexual (C). Young
budsaremixedwith theold.
Removalof the subtendingbract (D) exposesa seriesof prophylls,
inbricatedonewithin theother(E). Branch1 carriestheprophy1l1Pand
severalspikelets,removedin D, and1psubtendsbranch2,andsosucces-
sivelyto'theyoungestshoot6. As in Rhynchosporacorymbosa,whichhas
similarprophyllbranching,a fruitingculmcansurvivethedry seasonand
fruit again.
In a bisexualspikelet(F, G) glumes1 and2 aresterile,3 subtendsa
femaleflowersupportedby a threelobedgynophore,butwithoutperianth,
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and the remainingglumestake up a subdistichousarrangement,sub-
tendingmaleflowers,of whichmosthaveonly two stamens.The upper-
mostglumeis small and sterile. The glumesof the malepart of the
spikeletare pushedasideby the femaleflower,the moresoas the fruit
expands.
The femalespikeletshaveonly threewell developedglumesandthe
flowerappearsterminal. But in somespikeletsthereis a minute,sterile,
fourthglumerepresentingthemalepart of thespikelet(H, I, m).
ScleriaverrucosaWilld., a coarseplant of permanentswamps,11m,
has a shortly creeping,branchedrootstock,with new branchesarising
wheretheshootsturnverticallyto formtheculms(J). The inflorescence
branchesarisetwo at eachnode(K), onefrom theprophyllof theother,
theprophylls,especiallythat of theminorshoot,beingverydelicate(L).
The spikeletsare unisexual,a sessilefemaleusuallyspringingfrom the
prophyllof a pedicelledmalespikelet(M, N). The malespikeletshave
numerousglumes,distichousbelowbut spiralledabove,someof thelower
andtheuppermoststerile,oftenwith oneor moreglumes(e.g.5) enwrap-
ping the flowersbelow (0, P). The femalespikeletshavethreeto five
glumes,with the flowerapparentlyterminal (Q, R).The lobesof the
gynophore nlargeandevertas thefruit ripens.
Themalepartof thebisexualspikeletsof Scleriahasbeeninterpreted,
by Goebel (1888), Mora (1960) and Kern (1962) amongothers,as a
secondarybrancharisingfrom a bractof the main axis which carriesa
terminal femaleflower.Kern showedan intraspicularprophyll in the
positionof glume4 (fig. 7, F, G), markingoff the malepart. But the
dissectionsof Clarke (1909),Koyama(1961)andRaynal (1963)showno
prophyll in this positionin the many speciesthey have studied,and
Blaser's(1944,b), sectionof ScleriareticularisMichx. showsthe scalein
questionto havea midveinbut no keels.In Hoppiaand in Diplacrum,a
genusbelievedcloselyrelatedto Scleria,the sessilemale spikeletsare
subtendedby glume-likescalesbelowthe femalespikelet,but they are
setoff by keeledprophyllsleavingno doubtas to their spicularnature.
Indeedin all Sclerieaetheprophyllarrangemnetis a safeguideto spicular
identity.
It mightbe difficult,in the absenceof any remnantof themalepart
of thespikelet,to saywhetherthe femaleflowerwaslateralor terminal.
But sincein bisexualspikeletsit is alwayslateral,it is p.resumablyso in
all speciesof Scleria,andprobablyin all speciesof Cyperaceae,venwhen
it appearsterminal.The lobesof thegynophorein thisandotherSc1erieae
have been interpretedas perianthsegments.But Blaser's (1941,b)
sectionshowvascularbundlesontheirwaytotheovarydeviatedintothe
lobes,not endingin themas theywouldif theywereperianthsegments.
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In mostCyperaceaetheregionof theculmbetweenthebud-subtend-
ing basalleavesandthe bractsof the inflorescencebearsno budsandis
unbranched(Mora,1960),andevenif theculm is leafy as in Fuirena or
Rhynchospora the culm leaves subtend no buds. But in Scleria
naumanniana buds are found in the axils of the culm leaves,though
theyseldomdevelopunlesstheculmis cut. In Seleria barteri Boeck.the
culmsare profuselybranchedand scrambleoverbushesto 5m.,clinging
by theretrorsespiculesof the stemsandleaves. As in Cyperus mundtii
thisbranchingis clearlya secondary,notaprimitive,featureof thegroup,
as it appearsto be in Cyperaceaeasa whole.
Mapanieae
Mapanieaeare mostlylargetropicalplantswith wide leaves. Their
basalpartsresemblethoseof othertribes.Hypolytrum sp.,nr. heterophyl-
lumBoeck,(fig.8,A), growingin richdampplacesin semi-shade,haswide
basalleaveswith spreadingscalystolons(B) breakingthroughtheirattach-
ments. The prophyllsof thesestolonsare short'andconical,resembling
thoseof a Cyperus or Seleria. But in the inflorescencethe branchingis
peculiar. Riiter (1918),quotedby Blaser (1944),showedthe prophyllin
ScirpodendronandMapania moreor lessdividedintotwoseparatebracts,
eachhavinga singlekeelandeachsubtendinga shoot(C). In Hypolytrum
the main branchesagaincomeoff threetogether,the groupas a whole
subtendedby a largebract,buteachbranchhasits ownprophll (D). The
minor lateral branchescarryingheadsof spikeletshave small tubular
prophylls at the base (E). Kern (1962)has noted that, as in other
Cyperaceae,theterminalheadin Mapanieaehasnoprophyllnearits base.
Eachbractof theheadsubtendsa reducedspikeletenwrappedby a pair
of ciliate keeledscales,unitedbelowand subtendinga pair of stamens
(F) with a nakedfemaleflowerbetween(G). This is the mostreduced
form of spikeletfound in Mapanieae,for other generahave unkeeled
scales,oftenjoinedtoa tube,with Orwithoutsinglestamensin theiraxils,
setbetweenthekeeledpair andthe femaleflower(H), richly developed
in Chorisandra (I) andScirpodenron.
The keeledscalesappearto be derivedfrom a singleprophyll sub·
tendingtwo flowers,eachreducedto a singlestamen. They are found
throughoutthe tribe exceptin Chrysithrix, where,as in Eleocharis the
spikeletis solitaryandterminalto theculm (Clarke,1909),sothat there
couldbeno prophyllat its base. In generalthestructureis uniformand,
contraryto Kern's (1962)proposal,it seemsreasonableto retain the
Scirpodenron groupandthe Scirpus groupat subfamilylevel.
Bentham(1877)believedthatthepeculiarspikeletwasin facta single
floretwith numerousperianthsegmentsandstamens,but Goebel(1888),
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afterdetailedconsideration,setthis suggestionaside. IndeedBentham's
proposaldid not explainthe frequentpresenceof scaleswithin theouter
stamens.But in the reducedform seenin somespeciesof Mapaniathe
spikelet may resemblea single floret of a Scirpus, particularly S.
membranaceusThunb.which hasa pair of keeledscales,andon sucha
comparisonthe modernsynanthialtheory of Holttum (1948),Koyama
(1961)andKern (1962)is based.The complexspikeletof unisexualflorets
of suchgeneralas Scirpodendronis supposedto havebeenreducedto a
simplertyperesemblingthatin Mapania,andsoto thefloretof a Scirpus.
The floretsbecamere-arrangedin new spikeletsof a higherorder,and
from Scripeaeothertribeswere derived.
Evidencefromtheprophylls,sofar astheyareknown,doesnotfavour
the synanthialtheory. The scirpoidtype of singleprophyll subtending
only onebud,if any,oppositeoneof the keelscanbe matchedin many
familiesof monocotyledons,oit is likely to be primitivefor Cyperaceae,
while the dividedtype of prophyll subtendingtwo budsis restrictedto
Mapanieae,and appears to be a specialization. Possibly Scirpus
membTanaceusshouldbetransferredto theMapanieaewhichit resembles
in generalhabitandmassiveinflorescence,aswell as in spikeletstructure
(CompareClarke's1909figurewith my fig. 9 F).
Reductionsof the floretsby lossof perianth,stamensor ovaryoccur
in other tribes of Cyperaceaewhere they are always regardedas
specializations,anda solitary,apparentlyterminalovaryis foundin some
speciesof Scleria.A monographgivingthegeneralstructureof Mapanieae
with plansof thebranchingis still needed(Kunth in 1837wroteof them
"structuramihi adhuk obscura"),but the little we know favours an
evolutionfromScirpusto Scirpodendron(J-L) ratherthanthereverse.
Noteon Cariceae
The Cariceaeare,on thewhole,an extratropicalgroup,but are well
representedon the mountainsof East Africa. Fully discussedby
Schultze~Motel(1959),Koyama (1961)"Kern (1962)and Raynal (1963),
with referencesto earlier work, they are uniquein the placingof the
solitaryfemaleflowe:r:in the axil of a utricle,a modifiedprophyllat the
baseof a spikelet,and not of a glume.How the flower reachedthat
positionis unknown,but thereis no needto follow Gilley (1952)in his
proposalfor a .new family, Kobl'esiaceae,for in Mapanieaealso the
prophyllis fertile, thoughit subtendstwo maleflowers,not onefemale.
Hamlin (1955)saysthat authoritiesgenerallylook to the Rhynchos-
porea:efor the'progenitors'of thetribe,but theymaycomefromSclerieae
in which the flowerswere alreadyunisexualand without a perianth.
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Bentham(1877)actuallyplacedKobresiain SclerieaeandSchoenoxiphum
rufumNeesas figuredby Clarke (1909),resemblesSclerianaumanniana.
Thepointcannotbedeterminedonspikeletstructurealone,butanatomical
or embryologicalstudiesmight settlethe matter.
Natureof the prophyll
Blaser(1944)believedthecyperaceousprophyllto be 'merelya leaf',
'occasionallydistinguishableby positionandmodifiablein variousways',
and Koyama (1961)suggestedan origin within the Cyperaceaefrom a
'metamorphosedbract scale'which 'wouldhave becomeemptyby the
abortionof its axillary flower secondarily'. The 'occasionally'seems
weak, for there is seldomany difficulty in making the distinction.
Koyama'sfurtherstatementhatprophyllsarehomologouswithin genera
also seemstoo limited,for they seemhomologousthroughoutand even
beyond,the family. Their very rare absence,as in the inflorescencesof
Schoenus(fig.6, J) andChrysithrix (fig.7,D) is at onceapparent.Nor
doestheir presence'differentiaterachillaefrom branches'for prophylls
are foundat the basesof both,and only at the basesof the floretsare
theyabsent.
Origin and developmentof Cyperaceae
Ziegenspeck(1963),Schultze-Motel(1959)andTakhtajan(1959)have
summedup the evidencefor the classicalconceptionof an origin of
Cyperaceaefrom Liliiflorae,probablythroughJuncaceae,evidencebased
onthestructureof theplant,pollenandembryo,withadequatereferences.
But Kern (1962)founda derivation'fromLiliiflorae,especiallyJuncaceae,
impossible'. If the scirpoidtype of spikeletis the most primitive in
Cyperaceaeit is certainlynot impossible,and fig.9 suggestshow it may
havehappened.Wind pollination,with reductionof theflowersandtheir
groupingin clustersare characteristicsof Juncaceae. The arrangement
of the bracts,prophylls,branchesof differentordersand lengths,and
sessileterminalandstalkedlateralflowerclustersin Juncuslamprocarpus,
Ehr, andthelossof prophyllswithintheclustersin LuzulacampestrisDC.
(Buchanau,1866)preciselyparallel the inflorescencestructureof typical
Scirpeae.Further reductionof theperianth,associationof the floretsin
spikeletsandreductionof theovulesto onewouldthenleadto a formof
the Scripus sylvaticushabit. From this other Cyperaceaecould have
evolved,including the paniculateDesmoschoenus,chosenby Koyama
(1958)as closestto the prototypeof Scripus.The only form difficultto
derivein this way is Oreobolus,wherethe flowersare not arrangedin
spikelets.Possiblythis comes,by reductionof the ovulesto one,from a
juncaceousplantsimilarto Distichea,but with bisexualflowers.It should,
in this case,beremovedfrom the Cyperaceae.
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Primitivefeatures.woulGthenbe,asTutin(1954).state~leaftystems,
spikele.ts.of manybisexualfloretssparallyan>angedwith fewor no sterile
gium~ eachflowerwith a perianih,threestamensandthreestigmasjand
tihe.ovw:yripeningto a trigonousnut notenclosedby a perigbnor closely
enfoldedglume. The leafystemis somewhatdoubtful,but theremaybe
addedthe~presenceof a prophyUat the baseof all branchesdown,to
spibiet leve];and the absenceof branchingfrom the axils of these
prophylls.
Classificationcouldfollowomh.odo-xlineswithoutthechangesin ocder
impliedby thesynanthialtheory,return.ingto Clarke'ssystemasmodified
by Marlo.tlain.theFlora of SouthAfrica (1915),givenby Koyama(1961),
only substitutingRhynchosporeaefor the less·familiar Schoeneae:
r. Scirpeae(PrimitiveCyperaceae)
2. Cypl!r.eae tFrom Scirpeae.GlumescLi.stichous,perianthlost)
3: Rnyncnosporae(From Scirpeae.Flowers usually few, each often
enwrappedby theglumeabove).
4. Mapanieaeo(Possibly from Rhynchosporeae.Prophylls of spikelets
moreor lesS"split and S"Ubiendingtwo male flowers,usuallywith
further monandrousmaleffewersbelowthe solitaryfemalefloret,
perianthlost)'.
5:.. Selerieae"including:Lagenocaxpeae(From Rhy;nchosporeae.Flowers
unisexual"the Lemalesolitary,the male abovethe femaleor in
separatespikelets,periantlitlost)•.
6. Cariceae(Possiblyfrom Sclerieae,Prophyllsof spikeletsoftenform-
ing utricles,subtendingone.female:flower,with malefloretsabove
or in separatespikelets.)
Corner (1954),developinghis lduriantneory',suggestedthat many
ectra-4lropfual plants;were the dwarlelll and secondaTilysimplified
descendantsof largerandmoreprimitivetypesof"tropicalforests,where
many"of thesef.orms.still lived. Holtt1l1:m(1948)andKem (1962)believed
thata studyof tropicalCyperaceaemightthrowlight on theoriginof the
Jamirly; But neaFLagos and Kampala few Cyperaceaegrow in dense
forest, in contrastto the many specializedforest Gramiheae,mostly
Paniceaewith broad:leaves;andgreenstUtroots.Only a;yperusomaeulatuis
Boeck.and.C. soyauxiiBoeck.are restrictedtGshade,and theseare not
speciallyremarkablespecies.Somelargerspeciesof Sc:lem,S\ mcemosa
PoiI'. and verrucosaWil!(i. and the large Cy.perusr.ensch.iiBoeck.and
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fischerianusSchimp.ex Hochst.grow in forest,but along streamsides
where there is some break in the canopy, and they also grow
vigorouslywhereit is dampbut thereare few trees.Fuirenais tolerant
of light shade,but growsbetterin the openand only on groundwhich
is dampfor at leastpart of theyear. Sclerianaumannianais a plantof
dry bush,but only wherethe bushis open,usuallyfrom humaninter-
ference. Even the climbingScleriabarteriis confinedto low secondary
bushand is not foundin tall forest.
lin fact mostof our Cyperaceaeareplantsof opendampplaces,par-
ticularly shallowswampsratherthan of shadyor dry situations.Their
abundancedependson destructionof forestor unsuitabilityof thehabitat
for forest growth,and they have undoubtedlybeenspreadby human
habitation,cultivationandburning. Many are foundin the precinctsof
towns. SomeMapanieaedo grow in dampforest conditions,but their
morphologyappearspeculiarandtheyseemto representan endproduct
of evolutionaryspecialization.CY'peraceaeappearto have invadedthe
forestfrommoreopensituationsratherthanthereverse.
Even if theessentialsof theduriantheorywereacceptedthis would
not imply the primitivenessof tropical forms. For, as Corner (1954)
pointedout,Juncaceaeare mainly 'leptocauland extra-tropical',though
possiblyderived from a pachycaulsuch as Prionia. (There are no
Juncaceaein the forestsand savannahsof Nigeria proper or lowland
Uganda,but they grow on the highlandsof East Africa and the Came-
roons.) If then Cyperaceaeare derivedfrom Juncaceaethe transition
probablyoccurredoutsidethe rain-forest.
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Ascolepis capensis Ridley
Cladium mar.iscus,(L.);Pohl .
Cyperus fischerianusSchimp. ex. Hochst.
C. maculatusC.B.U.
C. mundt'tiNees
C. subumbellatusKuk.
C. tenuis Swartz
EleocharismutataRoem. & Schult.
Fimbristylis dichotoma (L.) Vahl
F. hispidula (V.a~l)Kunth
F. obtusifolia (Lam.) Kunth
FlJirera umbeltataRatti).
Hypolytrum sp. nr. heterophyllumBoeck.
Kyllinga erectaSchumach.
K. pumila Mich.
R#mircamaritimlt,Aubl.
Rhynchosporaalba.(L.) Vahl
R. corymbosa(L). Btitt.
SchoenusnigricansL.
Scirpus braGhycerasFfochst.
Scleria barteri Boeck.
S. naumannianaBoeck
S; racemosaPair;
S. vel'l11coS81 Wita-.
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Fig. 1.FimbTistytis:
A-F. dichotoma, habit. B - F. obtusi101iaportionof base. C. - plan
of B. D _ youngtubularprophyll. E - old. split prophyll. F - F.
dichotoma,inflorescence.G _ centralpart of F. H - planof F. 1-
prophyllof largerbranch. J - prophyllof smallerbranch.K - cluster
of spikelets.L - plan of lateralspikelet.
Fig. 2 FimbristyHs,EleochaTis.Scirpus:
A-F. hispidula, habit. B - portionof ba~e.C - plan of B. D-
prophyllfrombase. E _ pl"Ophyll frominflorescence.F - F. dichotoma.
portionof base. G - planof F. H - E. mutate,baseof spikelet. 1-
flower J. - S. brachyceras,clusterof spikelets.
Prophylls and Branching in Cyperaceae
Fig. 3. FuirenaumbeHata:
A _ habit. J3 and C - baseof culm. D - prophyllfrombase. E-
inflorescence. F - branches from culm. G and H - bases of branches.
I _ plan of F. J - pair of spikelets. K - prophyll from base of spikelet.
L _ rachilla of fruiting spikelet M - plan of portion of inflorescence.
N _ flower. 0 - plan of flower. P - bulbous from. Q - plan of P.
J. E. Afr. nat. Hist. Soc. Vol. XXVI No.1 (113)
Fig. 4. CYPEREAE: Cyperus, Kyllinga, Ascolepis.
A-C. tenuis,habit. B - baseof culm. C - youngshoot. D andE -
basesof inflorescencebranches.F - planof inflorescencefragment.G-
spikelets. H - baseof spikelet. I C. subumbellatus, fragmentof base.
J - planof1. K - inflorescence.L - spikelets.M - K. pumila, spikelet.
N - prophyllfrom spikeletbase. 0 - A. capensis, inflorescence.P-
disseminule.Q - K. erecta,stolon. R - plan of Q. S - C. mundtii,
fragmentof stem.
-- Prophylls and Branching in Cyperaceae------------
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Fig. 6. RHYNCHOSPOREAE: Cladium,Schoenus.
A-C. mariscus.inflorescencefragment. B - branchbases. C - plan
of B. D - clusterof spikelets. E - terminalspikeletandbasesof three
others. F - Third. enwrappingglume. G - spikeletspread. H - plan
of G. I - S. nigricans,baseof plant. J - groupof spikelets. K - plan
of J. L - two spikelets. M - plan of L. N - rachilla and florets.
Prophylls and Branchingin' Cyperaceae
~~'£ 6 P J """'~~~~~ P
Fig. 7. Scleria:
A - S. naumanniana,habit. B - basesof culms. C - clusterof spikelets.
D - prophyll branching. E - plan of D. F - bisexualspikelet,spread.
G - plan of F. H - femalespikelet,fruit fallen. I - plan of H. J-
S. verrucosa,baseof culm. K - inflorescencebranching. L - prophyll
from K. M - fragmentof inflorescence.N - plan of spikeletgroup. 0
- malespikelet,spreadto fifth glume. P - planof O. Q - femaleflower.
J. E. Afr. 'nat. Hist..Soc. Vol. XXVI No. J (/13)
Fig. 8. MAPANIEAE:
A _ Hypolytrum heterophyUum, habit. B - baseof plant. C.-
Mapania, inflorescencebranches,after Ruter (1918)and Blaser (1944).
D _ HypolytTum, inflorescencebranches.E - Headwith prophyll. F-
Bractwith spikelet. G - spikelet,dorsalview. H - Thoracostachyum
afterClarke (1909).I - Chorisandra afterClarke (1909).J - scirpoid
bractandspikelet. K - reducedspikeletwith unisexualflowers. L-
Mapanoidspikelet.
Propllylls' and Branching in 'Cyperaceae----_._--------------------~--_._._------------
Fig. 9. Origin of Cyperaceae,orthodoxtheory:
A - Liliiflorous plant, with single flower and plan. B - primitive
scirpoidplant with flowerand plan.
